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Abstract 
 
Intercollegiate athlete alcohol use, particularly in softball athletes, is higher compared to 
nonathletes and they experience greater alcohol-related consequences. Motivation to drink 
alcohol is a strong predictor of alcohol use and alcohol-related problems in college students, 
including collegiate athletes. Drinking motives are reasons why people consume alcohol, 
including reasons that are specific to the context of athletics. Two dimensions underlie drinking 
motives: positively or negatively reinforcing motives and internal or external motives (Cox & 
Klinger, 1988). In this study the influence of sport-related and general drinking motives on 
alcohol use and negative alcohol-related consequences was examined in 721 collegiate softball 
athletes from 62 teams in the United States. Athlete drinking motives clusters were formed to 
better understand what cluster membership places athletes at highest risk for heavy drinking or 
negative consequences. Athletes completed surveys online including demographics information, 
the Athlete Drinking Scale (ADS; Martens, Watson, Royland, & Beck, 2005), the Drinking 
Motives Questionnaire-Revised (DMQ-R; Cooper, 1994; Cooper, Russell, Skinner, & Windle, 
1992), alcohol consumption and binge drinking items, and the Rutgers Alcohol Problems Index 
(RAPI; White & Labouvie, 1989). ADS subscales included Positive Reinforcement, Team, and 
Sport-Related Coping. DMQ-R subscales included Social, Enhancement, and Coping. Multilevel 
modeling, accounting for age of alcohol use onset and competitive division, revealed that 
Positive Reinforcement motives were associated with more alcohol use, binge drinking, and 
alcohol use consequences. Social motives predicted alcohol use, but not binge drinking or 
consequences, whereas Enhancement motives predicted binge drinking and consequences, but 
not alcohol use. Coping motives were associated with more consequences, but not alcohol use or 
binge drinking. The more athletes endorsed Conformity motives, the less alcohol they consumed 
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and the less negative consequences they experienced. Team and Sport-Related Coping motives 
were unrelated to alcohol use, binge drinking, and consequences. Notably, the between-team 
variance for alcohol use (26%), binge drinking (19%), and consequences (5%) were all 
significant, indicating team-level influences on drinking motives. A model-based cluster analysis 
of the seven drinking motives resulted in five clusters with three clusters comprised of moderate-
level motives, one cluster with low motives, and one cluster with high motives. Overall, the 
clusters significantly predicted alcohol use, binge drinking, and negative consequences. The high 
motives cluster resulted in significantly higher binge drinking and consequences, compared to 
the other motive clusters. Implications for alcohol prevention programming are discussed in light 
of these results.  
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 1 
Athlete alcohol use and alcohol-related consequences: 
The role of drinking motives 
Chapter 1: Background 
Athlete Alcohol Use 
Alcohol consumption is widespread among student-athletes. In a recent national study of 
over 21,000 collegiate athletes, 81% reported alcohol use during the past year (National 
Collegiate Athletic Association [NCAA], 2014). Indeed, student-athletes are considered an at-
risk subpopulation of college students because they drink significantly more alcohol and engage 
in binge drinking more often than their non-athlete counterparts (Martens, Dams-O’Connor, & 
Beck, 2006). Well-controlled studies comparing athletes and non-athletes indicate alcohol use 
among student-athletes is 3% to 5% higher (Leichliter, Meilman, Presley, & Cashin, 1998; 
Nelson & Wechsler, 2001; Wechsler, Davenport, Dowdall, Grossman, & Zanakos, 1997). 
Furthermore, binge drinking is common among alcohol using student-athletes: Approximately 
half of athletes engage in binge drinking compared to 42% for non-athletes (Ford, 2007; 
Leichliter et al., 1998; Nelson & Wechsler, 2001; Wechsler et al., 1997). Frequent binge drinking 
(defined as three or more binges within a two-week period) also occurs at a high rate, 
approximately 25% for female athletes during the competitive season and 35% during the off-
season (compared to 15% - 20% for female non-athletes; Brenner & Swanik, 2007; Nelson & 
Wechsler, 2001; Wechsler et al., 1997). 
Given the rates of alcohol use, it is not surprising that athletes experience a multitude of 
adverse health, social, and legal outcomes due to their drinking. Specifically, participation in 
collegiate athletics is correlated with experiencing negative consequences associated with 
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alcohol use (Leichliter et al., 1998; Nelson & Wechsler, 2001; Wechsler et al., 1997). As a result 
of alcohol use, athletes are more likely to drive or ride with someone under the influence of 
alcohol, have academic or relationship problems, and engage in unplanned or unprotected sex, in 
comparison to non-athletes. Intercollegiate athletes also reported experiencing negative 
consequences from alcohol use during the past year: 63% reported a hangover, 51% reported 
nausea or vomiting, 30% reported memory lapses and regret over an action, 23% reported getting 
into a fight, 14% reported driving under the influence, 9% reported getting in trouble with police 
or other college authorities, and 7% reported that they damaged property or pulled a fire alarm 
(NCAA, 2014). Moreover, athletes experience alcohol-related consequences as more aversive 
due to their status as a more monitored sub-population of college students. Athletes risk losing 
sport scholarships, may be formally sanctioned with legal or university citations, or may lose 
their status to participate in intercollegiate athletics altogether. Particularly problematic for 
student-athletes is the potential of alcohol to detrimentally impact physical and cognitive 
performance and result in deficits in athletic performance (Grossbard, Hummer, LaBrie, 
Pederson, & Neighbors, 2009). 
Drinking Motives and Alcohol Use 
 A growing body of research has identified drinking motives as an important predictor of 
alcohol use and related problems. Drinking motives represent a common pathway to alcohol use, 
and such pathways may inform development of effective prevention and intervention programs 
(Cooper, 1994; Cox & Klinger, 1988; Kuntsche, Knibbe, Gmel, & Engels, 2005). Understanding 
the factors that contribute to alcohol use is especially important in the collegiate athlete 
population, as a large percentage of athletes engage in risky drinking and may experience 
significant negative consequences as a result. Prevention of athlete high risk drinking may be 
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improved with a better understanding of the motivations for such drinking patterns, and 
ultimately enhance student-athletes’ academic, emotional, and physical performance.  
 Alcohol expectancies provide a theoretical framework for understanding the relationship 
between environmental and cognitive influences, and drinking behaviors. Alcohol outcome 
expectancy approaches are based on social learning perspectives in which people drink due to 
learned expectations of the effects of alcohol. Expectancies precede drinking motives and are 
defined as personal beliefs about the positive or negative effects of consuming alcohol (Baer, 
2002). These expectancies then drive the use of alcohol (Jones, Corbin, & Fromme, 2001). For 
instance, athletes’ alcohol expectancies predicted heavy drinking, with positive expectancies 
accounting for a larger proportion of the variance compared to negative expectancies 
(Zamboanga, Horton, Leitkowski, & Wang, 2006).  
The notion that individuals drink to attain a valued outcome is referred to as drinking 
motives (Cooper, 1994; Cox & Klinger, 1988). In essence, drinking motives represent reasons to 
drink, or the function of alcohol use. Basic operant conditioning principles underlie people’s 
motivations to drink alcohol, such that alcohol use may either enhance positive affect or reduce 
negative affect. Drinking expectancies explain the personal belief of how alcohol intake will 
affect behavior, emotion, and cognition, whereas drinking motives are responsible for the 
decision to drink alcohol (Cox & Klinger, 1988). Drinking motives are a subjective decisional 
framework for alcohol use based upon individual experience, situations, and expectancies 
(Carpenter & Hasin, 1998; Cox & Klinger, 1988).  
Cox and Klinger (1988) conceptualized two underlying dimensions of drinking motives: 
internal or external source of motive and positively or negatively reinforcing motives. The 
sources of these expected effects could either be internal, personal affective change after alcohol 
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use, or external, the social environment. The valence of expected outcomes is to use alcohol to 
celebrate, enjoy yourself, or be sociable (e.g., enhance positive affect) or to cope or assist in 
regulating unpleasant emotions (e.g., reduce negative affect; McCarty & Kaye, 1984). 
Accordingly, four drinking motives are generated in this model and constitute the final 
antecedents to drinking (Cooper, 1994): positively reinforcing internal motives (drinking to 
enhance positive mood states), positively reinforcing external motives (drinking to increase 
enjoyment in social situations), negatively reinforcing internal motives (drinking cope with a 
negative mood state), and negatively reinforcing external motives (drinking to avoid rejection 
from social group). This structure is frequently measured using the Drinking Motives 
Questionnaire-Revised (DMQ-R; Cooper, 1994), which measures four drinking motives that 
correspond to the model: enhancement, social, coping, and conformity. This structure is 
confirmed with young adults (Kuntsche et al., 2005; MacLean & Lecci, 2000) and adults 
(Crutzen, Kuntsche, & Schelleman-Offermans, 2013; Engels, Wiers, Lemmers, & Overbeek, 
2005).  
To delineate this model more thoroughly, enhancement motive represents drinking to 
enhance pleasant feelings and is internally generated with a positive expectancy (Kuntsche et al., 
2005). Social motive is drinking to obtain a social reward and is externally generated with a 
positive expectancy. Coping motive represents attenuation or avoidance of negative emotions (or 
to feel sedated) and is internally generated with negative expectancy. Conformity motive is 
drinking to avoid social rejection or censure and is externally generated with a negative 
expectancy (Kuntsche et al., 2005). Individuals adopt the aforementioned reasons to use alcohol, 
thus establishing the decision to consume alcohol.  
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Drinking motives are positively correlated with alcohol outcomes among young adults. 
Reviews of the literature indicate that adolescents and young adults are most likely to drink for 
social or enhancement reasons (Kuntsche et al., 2005), which are also most associated with 
alcohol use, whereas coping motives are most highly associated with alcohol-related problems in 
both athletes and non-athletes (Cooper, 1994; Kuntsche et al., 2005, Martens, Dams-O’Connor et 
al., 2006; Neighbors, Lee, Lewis, Fossos, & Larimer, 2007). Conformity motives are related to 
heavier drinking problems (Bradizza, Reifman, & Barnes 1999; Carey & Correia, 1997; Lyvers, 
Hasking, Hani, Rhodes, & Trew, 2010). Generally, the internally generated motives 
(enhancement and coping) are more strongly related to alcohol outcomes compared to the 
externally generated motives (social and conformity; Kuntsche et al., 2005).  
Drinking motives are applied to specified populations to explain drinking among 
populations in model-based frameworks. The relationship between drinking motives and alcohol-
related outcomes have been examined among college athletes (Martens, Cox, & Beck, 2003; 
Martens, Cox, Beck & Heppner, 2003; Martens, Ferrier, & Cimini, 2007; Zhou & Heim, 2014). 
Consistent with college students, collegiate student-athletes endorse social and enhancement 
motives as their primary reasons for drinking (Doumas, & Midgett, 2015; Evans, Weinberg, & 
Jackson, 1992), and are strong predictors of athlete risky alcohol use even after controlling for 
other predictors of alcohol use such as gender and sport-type (Martens, Watson, & Beck, 2006; 
O’Brien, Hunter, Kypri, & Ali, 2008). Drinking to cope is the strongest predictor of alcohol-
related consequences (Martens, Cox, & Beck, 2003) as it is most strongly related to more 
experiences of negative alcohol-related consequences, rather than predicting alcohol 
consumption itself (Martens, Cox, & Beck, 2003; Yusko, Buckman, White, & Pandina, 2008). In 
direct comparisons between student-athletes and non-athletes, student-athletes reported higher 
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levels of social motives (Wilson, Pritchard, & Schaffer, 2004) and had a stronger relationship 
between coping motives and alcohol-related consequences (Yusko et al., 2008).  
 It is generally surmised that student-athletes view alcohol use as important for team 
cohesion (Zhou, O’Brien, & Heim, 2014) and social motives are a particularly important 
predictor of alcohol outcomes (O’Brien et al., 2008; Wilson et al., 2004). However, only a few 
research groups have assessed social/team motives for student-athlete engagement in alcohol use 
(i.e., Martens et al., 2003, 2006, 2011; O’Brien et al., 2008; Wilson et al., 2004). Although 
previous research provides some insight into the influences of motives on alcohol use, a gap 
remains in identifying which students may be most vulnerable to risky alcohol use and 
consequences as a result of distinct profile patterns in drinking motives. Thus, a need has been 
identified for further investigation into team-related factors that may be influencing high rates of 
risky alcohol use among athletes (Martens, Dams-O’Connor, & Beck, 2006), and also 
investigation into the combination of drinking motives that may lead to alcohol use outcomes is 
warranted.  
Purpose of the Present Study 
Given the various negative outcomes of alcohol use, an increased understanding of the 
factors contributing to heavy drinking in student-athletes is an important component in 
decreasing alcohol use and associated problems, thus enhancing academic, emotional, and 
physical outcomes. This study will examine the role of alcohol drinking motives among 
collegiate softball athletes. More specifically, this study concentrates on the measurement of 
different drinking motives and the possible consequences on alcohol use and alcohol-related 
negative consequences. Although a growing body of literature supports motivational drinking 
models as explanations for variance in alcohol use observed among student-athletes, the 
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relationship between drinking motives and alcohol use and related consequences have not been 
examined with a nested design. This poses a significant methodological innovation, especially 
considering the many socially motivated explanations of risky drinking in this population 
(Martens, Dams-O’Connor, & Beck, 2006). Furthermore, a drinking motives cluster-based 
modeling statistical approach in athletes is novel, and would assist in understanding what 
drinking motives profiles may place athletes at increased risk of heavy drinking or negative 
alcohol-related consequences. The following research questions (RQs) were investigated among 
a national sample of collegiate softball athletes: 
RQ1: Do the measures of drinking motives (DMQ-R and ADS) adequately fit this sample? 
RQ2: What is the relationship between drinking motives and alcohol outcomes (consumption, 
binge drinking, and negative consequences) and which motives are most salient for 
athletes? 
RQ3: Are drinking motives influenced by the team? 
RQ4: Are there athlete drinking motive clusters? Do these clusters predict alcohol outcomes? 
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Chapter 2: Literature Review 
Although student-athlete alcohol use has received considerable attention in the literature 
(e.g., Leichliter et al., 1998; Lisha & Sussman, 2010; Martens, Watson, & Beck, 2006; Mays, 
Gatti, & Thompson, 2011; Wechsler et al., 1997), it is still unclear as to why athletes are an at-
risk group in regards to alcohol use (Ford, 2007; Martens, Dams-O’Connor, & Beck, 2006; 
Turrisi, Mallett, Mastroleo, & Larimer, 2006). While some researchers propose sport 
participation is protective against alcohol use (Lisha & Sussman, 2010), others believe the 
prominence of alcohol use among athletes is the result of involvement in athletics itself (Begg, 
Langley, Moffitt, & Marshall, 1996). Indeed, a number of factors are commonly implicated in 
explanations for higher alcohol use among athletes: Contextual factors, excessive pressures and 
stress, anxiety and negative psychological symptoms, and relational reasons.  
Athlete alcohol use is associated with various contextual factors, including the culture of 
athletics, sport-type, competitive level, and seasonal status. The culture of athletics may reinforce 
the excessive use of alcohol (Nolt, Sachs, & Brenner, 2013). Most athletes experience frequent 
exposure to alcohol endorsements from commercials and other marketing techniques during 
sporting events (Lisha & Sussman, 2010), and athletic celebrations in the form of alcohol 
consumption frequently occur at collegiate sporting events. Intercollegiate team sport athletes 
drink significantly more compared to individual sport athletes (Brenner & Swanik, 2007; 
Kulesza, Grossbard, Kilmer, & Copeland, 2014). NCAA softball athletes have a higher rate of 
alcohol use (80% - 88%) compared to track and field or basketball athletes (64% - 79%; NCAA, 
2014). Competitive level is associated with alcohol use, such that intercollegiate athletes drink 
more than intramural or club athletes (Lisha & Sussman, 2010; Serrao, Martens, Martin, & 
Rocha, 2008). Within competitive levels of NCAA divisions, alcohol use among Division III 
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athletes is highest (83%), followed by Division II (79%), and Division I (78%; NCAA, 2014). 
Interestingly, this pattern reverses for off-season athlete binge drinking, with a significantly 
higher percentage of Division I and II athletes binge drink than Division III athletes (78%, 76%, 
and 67.5%, respectively; Brenner & Swanik, 2007). Fewer athletes drink alcohol during the 
competitive season (Brenner & Swanik, 2007; Selby, Weinstein, & Bird, 1990): 35% of athletes 
binge drink in the competitive season, whereas 56% of athletes binge drink outside the 
competitive season (Martin, 1998). Lower alcohol consumption during the competitive season 
has been linked with athlete concerns that alcohol use may increase risk for athletic injuries 
(Martin, 1998). 
Alcohol use among athletes is also explained in terms of excessive pressures and stress. 
Athletes are subjected to a variety of pressures as a result of balancing multiple roles as a student 
and as an athlete that result in higher levels of stress (Martens, Dams-O’Connor, & Beck, 2006). 
Athletes are routinely tested and evaluated on their athletic performance (Lisha & Sussman, 
2010), with direct consequences specific to playing time and continued athletic status. Part of the 
trouble balancing roles is the sheer demand on their time to attend classes, athletic practices, 
weight lifting, games, travel for away games, sanctioned study hours, and for many athletes, 
physical therapy and part-time employment. These constant physical and mental demands 
inherent in athletics may directly contribute to psychological symptomatology as athletes 
experience elevated levels of anxiety and other negative psychological symptoms (Storch, 
Storch, Killiany, & Roberti, 2005). Notably, this link between athlete-specific stressors and 
psychological health was recognized over three decades ago (Heyman, 1986). Indeed, higher 
alcohol use among student-athletes is associated with psychiatric symptoms and depression 
(Miller, Miller, Verhegge, Linville, & Pumariega, 2002), and may result in physical and 
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cognitive functioning deficits in athletic performance (Grossbard et al., 2009). The heightened 
stress experienced by student-athletes is believed to precipitate psychiatric symptomatology and 
the use of alcohol as a coping mechanism; although results are mixed (Martens, Dams-
O’Connor, & Beck, 2006) indicating that this relationship is not yet fully understood.  
Lastly, athlete alcohol use is relationally motivated, and includes the influence of 
teammates and authority figures. Specific to teammate influences, social norms theories posit 
that athletes consume alcohol at higher rates when they perceive their teammates as drinking in a 
similar pattern (Perkins, 2002). Interestingly, this perception is often incorrect and teammates do 
not consume alcohol at the rates perceived by the individual surveyed. Athlete alcohol use can 
vary widely between athletic teams, demonstrating variability in the social climate of alcohol use 
on athletic teams. Furthermore, higher rates of alcohol use in team sport athletes supports a 
socially motivated hypothesis.  
Drinking Motives 
 On an individual level, athletes differ in regards to why they engage in using alcohol. 
Motivation for behavior has proven particularly fruitful when applied to the understanding of the 
alcohol use epidemic among college students, including student-athletes. The motivational 
components of alcohol use will be explored in more detail throughout this section.  
Drinking Motives Among College Students 
Endorsement of drinking motives is positively associated with alcohol use (Karwacki & 
Bradley, 1996; Weinberger & Bartholomew, 1996). Heavy drinkers endorse more motives than 
moderate drinkers, thus motives can differentiate between drinking levels (Montgomery, 
Benedicto, & Haemmerlie, 1993; Stewart & Power, 2002). This section will describe 
relationships with alcohol outcome variables for each of the four motives.  
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Social motives. Social motives predict a moderate level of drinking in college students. 
Social motives are external motives based on positive reinforcement (Colder & O’Conner, 2002). 
Drinking alcohol to celebrate or facilitate quality in relationships is the most prevalent drinking 
motive among college students in the United States (Johnson, Rodger, Harris, Edmunds, & 
Wakabayashi, 2005; Klein, 1992). Such use of alcohol for social facilitation is associated with 
moderate drinking (Cooper, 1994; Kairouz, Gliksman, Demers, & Adlaf, 2002; Kassel, Jackson, 
& Unrod, 2000; Martens, Rocha, Martin, & Serrao, 2008; Weinberger & Bartholomew, 1996; 
Windle & Windle, 1996). The social context exerts strong influence on the drinking of college 
students, and the social context in college drinking is often associated with heavy alcohol use 
that is relatively normative (Wechsler et al., 2002). This may be especially fitting within the 
drinking environment of collegiate athletes. Socially motivated college student alcohol use is less 
likely to be associated with excessive alcohol use and alcohol-related problems, compared to 
students drinking for enhancement or coping motives (Cooper, 1994; Karwacki & Bradley, 1996; 
Simons, Correia, & Carey, 2000; Stewart, Loughlin, & Rhyno, 2001; Windle & Windle, 1996). 
Although all motives have been associated with higher levels of drinking, social motives were 
the only motives associated with non-problematic alcohol use (Ham & Hope, 2003; Labouvie & 
Bates, 2002). Overall, social motives, along with enhancement motives, have the strongest 
relationship with alcohol use accounting for 8% to 14% of the variance in alcohol use in a 
sample of college students (Martens, Rocha, et al., 2008).  
Enhancement motives. Enhancement motives predict drinking rates and also generally 
predict alcohol-related problems. The most common enhancement motive is to enhance mood, 
which is positively reinforced through operant conditioning. Frequent and heavy drinking 
patterns are associated with enhancement motives (Colder & O’Conner, 2002), accounting for 
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7% to 17% of the variance in alcohol use (Martens, Rocha, et al., 2008). Heavy drinkers have 
high enhancement motives compared to more moderate drinkers (McCabe, 2002; Kairouz et al., 
2002). Indeed, enhancement motives discriminated better than other motives between moderate 
and heavy college drinkers (Billingham, Parrillo, & Gross, 1993). Enhancement motives are 
associated with the experience of alcohol problems in some studies (Cooper, 1994; Cooper, 
Agocha, & Sheldon, 2000; Labouvie & Bates, 2002; Martens, Rocha, et al., 2008), but not others 
(Read, Wood, Kahler, Maddock, & Palfai, 2003; Simons et al., 2000). One explanation of these 
findings is that enhancement motives are associated with alcohol-related problems because they 
are mediated by coping motives. When coping motives are controlled, the direct association 
between enhancement motives and alcohol problems lessens or even vanishes (Kuntsche et al., 
2005).  
Coping motives. Coping motives are internal motives for drinking to reduce tension 
based on negative reinforcement due to decreases in negative internal states. Coping motives 
accounted for 3% to 6% of the variance in alcohol use in a sample of college students (Martens, 
Rocha, et al., 2008). Most studies find that coping motives are associated with heavy drinking 
(Cooper et al., 2000; Labouvie & Bates, 2002; Rutledge & Sher, 2001), but one study did not 
(McCabe, 2002). Coping motives are particularly associated with alcohol problems (Cooper, 
Frone, Russell, & Mudar, 1995; Martens, Rocha, et al., 2008; Simons et al., 2000; Windle & 
Windle, 1996). An extensive review of the drinking motives literature found that stress- or 
anxiety-based alcohol use is associated with increased drinking rates and negative consequences. 
Thus, using alcohol to manage negative affect is associated with greater problems compared to 
drinking as a result of social motives (Baer, 2002). Further, college students that endorse coping 
motives had significantly higher drinking problems, a pattern that was not associated with social 
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or enhancement motives (Kassel et al., 2000). While effective in the short term, drinking as a 
coping mechanism can lead to adverse long-term consequences as it appears to attempt to 
compensate for a lack of other adaptive coping (Cooper et al., 1995; Kassel et al., 2000). 
Conformity motives. Conformity motivated alcohol consumption is to avoid some type 
of social rejection and is a negative social motive (Cooper, 1994). Conformity motives have 
small correlations with alcohol use, and are moderately correlated with alcohol-related problems 
(Martens, Rocha, et al., 2008). Conformity motives accounted for 1% to 3% of the variance in 
alcohol use and negative alcohol-related consequences in one sample (Martens, Rocha et al., 
2008). Research on conformity motives are often neglected in the drinking motives literature. 
There are few research findings to report, compared to the aforementioned motive categories. 
Furthermore, more recent validity studies utilizing the conformity motive (Martens, Rocha, et al., 
2008; Martens, Cox, Beck, & Heppner, 2003) indicated that this motive does not meaningfully 
contribute to predicting alcohol use as it did among adolescent samples in which it was initially 
conceptualized and validated.  
Drinking Motives Among College Athletes 
 Similar patterns of findings occurred upon examination of the relationship between 
general drinking motives and alcohol outcomes among college athletes (Martens, Cox, & Beck, 
2003; Martens, Cox, Beck, & Heppner, 2003). Social and enhancement motives are the primary 
motives reported by student-athletes as reasons for drinking (Doumas, 2013; Evans et al., 1992). 
Among student-athletes, enhancement and coping motives were most strongly related to alcohol 
use and were uniquely associated with several quantity and frequency measures of alcohol use. 
In contrast, social motives were not uniquely associated with alcohol use outcomes (Martens, 
Cox, Beck, & Heppner, 2003). The relationship between the enhancement motive and alcohol 
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use is speculated to be a result of research indicating that student-athletes are more likely than 
non-athletes to engage in risky behaviors (Nattiv, Puffer, & Green, 1997). This research suggests 
that athletes have a greater motive to experience the stimulation associated with alcohol use, and 
thus could explain the relationship to the enhancement motive, which is more endorsed among 
student-athletes (Martens, Cox, Beck, & Heppner, 2003). Drinking to relax, akin to coping 
motive, is not significantly different between student-athletes and non-athletes (Wilson et al., 
2004), as similar levels of coping-related drinking motives are endorsed among athletes (Martens 
et al., 2005) compared with the general college student samples (Doumas, 2013; Lecci, 
MacLean, & Croteau, 2002; Stewart, Zeitlin, & Samoluk, 1996). Coping motives are also 
associated with alcohol-related consequences among athletes, as they were among the non-
athlete counterparts (Doumas, 2013; Martens, Rocha et al., 2008). Indeed, the relationship 
between coping motives and alcohol use is consistent with the assumption that athletes may use 
alcohol as a coping mechanism because of their susceptibility to experiencing an elevated level 
of stressors.  
 In general, research on the four motives, as applied to collegiate athletes, has 
demonstrated that the conformity motive is not as effective in predicting alcohol outcomes as the 
other three motives. The conformity motive is designed to assess externally generated and 
negatively reinforcing motivations (Cooper, 1994). However, some items included to assess this 
motive appear to be internally generated and may explain its psychometric weakness. However, 
one study (Doumas, 2013) found that conformity motives were associated with negative alcohol-
related consequences for student-athletes. The conformity motives in tandem with coping 
motives corresponded to the highest levels of drinking among athletes in the sample (Doumas, 
2013). Notably, the study sample was restricted to freshman athletes only and results might be 
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explained by considering the unique transition into collegiate athletics and pressures to “fit in” 
for new students. However, a later study with freshman student-athletes found no relationship 
between conformity motives and alcohol use, but did find a predictive relationship between 
conformity motives and alcohol-related problems among non-white athletes only (Doumas & 
Midgett, 2015). This suggests that there may be unspecified variables that are moderating the 
relationship between conformity motives and alcohol outcomes in the young adult age group. 
As demonstrated, research by Martens and his colleagues (Martens, Cox, & Beck, 2003; 
Martens, Cox, Beck, & Heppner, 2003) have found that positively reinforcing (e.g., social) and 
negatively reinforcing (e.g., coping) drinking motives are useful predictors of alcohol use and 
alcohol-related problems, similar to the findings presented from among the college student 
population. Although this inquiry to support the importance of general college student factors in 
collegiate athlete alcohol use is important, it provides very limited information that might also 
contribute to understanding the motives associated with the higher level of drinking present in 
athletes. Indeed, this construct as specific to athletes has also been examined.  
Sport-specific drinking motives. More recently, researchers have addressed the concept 
of sport-related drinking motives, or motives that are unique to athletes (Martens et al., 2005; 
Martens, LaBrie, Hummer, & Pedersen, 2008; O’Brien et al., 2008). Such motives include sport-
related positive reinforcement, team/group, and sport-related coping. These three motives are 
assessed specifically within the context of athletics and sport participation. Positive 
reinforcement motive is a direct or indirect use of alcohol as a means of obtaining a pleasing 
reward or feeling, generally related to one’s activity as an athlete. Positive reinforcement motive 
is conceptually similar to enhancement motive. Team/group motive is the use of alcohol within 
the context of an athletic group, and is conceptually similar to social motive. Sport-related 
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coping is the use of alcohol to deal with sport-related problems (Martens et al., 2005), and is 
conceptually similar to coping motive.  
Sport-related positive reinforcement motives were uniquely associated with alcohol use 
and with negative consequences. Positive reinforcement and sport-related coping have the 
strongest individual unique relationships with alcohol use, with sport-related coping showing a 
relationship with multiple measures of alcohol-related problems (Martens, LaBrie, et al., 2008). 
Team/group motive was not uniquely associated with alcohol outcomes (Martens et al., 2005). 
Athlete-specific motives are identifiable from other general college student motives. 
Student-athlete scores on scales measuring these motives were associated with alcohol outcomes 
when controlling for the effects of other types of drinking motives, such as motives measured by 
the DMQ-R (Martens et al., 2005; Martens, LaBrie, et al., 2008). Results also indicated that 
when scores on each of the sport-specific subscales were entered simultaneously into regression 
analyses, sport-related positive reinforcement motives were uniquely associated with both 
alcohol use and alcohol consequences, whereas sport-related coping was uniquely associated 
with alcohol consequences. In sum, athlete-specific drinking motives appear to be useful 
predictors of alcohol outcomes among student-athletes. One study (Martens et al., 2005) 
examined the incremental validity of sport-specific drinking motives in predicting alcohol 
outcomes above and beyond the effects of general drinking motives. Indeed, sport-related 
positive reinforcement and sport-related coping motives were associated with alcohol use and 
alcohol consequences above and beyond the effects of the general drinking motives.  
A model-based examination was conducted with structural equation modeling and found 
that the inclusion sport-specific drinking motives resulted in an improved explanation of alcohol 
use and alcohol consequences above and beyond the effects of general drinking motives 
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(Martens, Pedersen, Smith, Stewart, & O’Brien, 2011). Both sport-related positive reinforcement 
motives and sport-related coping motives demonstrated a direct relationship with alcohol use and 
accounted for an additional 19% of the variance in the model. Sport-related positive 
reinforcement had a direct relationship with alcohol consequences and both sport-related motives 
had indirect relationships with alcohol consequences, although the increase in variance 
accounted for was very modest over the model that did not include sport-related drinking 
motives (Martens et al., 2011). Again, these findings support the validity of utilizing sport-
specific drinking motives in understanding alcohol-related outcomes among student-athletes.  
Only a few studies have assessed team motives for alcohol use and generally surmise that 
drinking is viewed by athletes as an important component of team cohesion (Zhou & Heim, 
2014). Findings suggest that the relationship between general and sport-related drinking motives 
is not fully understood, yet athlete-specific drinking motives are useful predictors of alcohol 
outcomes among student-athletes. Further exploration of how athlete drinking motives may place 
student-athletes at risk for heavy alcohol use is warranted (Martens, Dams-O’Connor, & Beck, 
2006). 
Measurement of Drinking Motives 
There is enormous heterogeneity in the measurement of drinking motives. Researchers 
have developed their own multidimensional questionnaires to measure drinking motives 
(Bradley, Carman, & Petree, 1991; Carpenter & Hasin, 1998; Kairouz et al., 2002; Karwacki & 
Bradley, 1996; Labouvie & Bates, 2002; Stewart & Power, 2002; Weinberger & Bartholomew, 
1996; Windle & Windle, 1996). In sum, these scales consist of up to 40 items and are grouped 
into between 2 and 10 dimensions (Kuntsche et al., 2005). The psychometric properties of such 
measures have not been established.  
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While there is a long history of research into motives underlying alcohol use, a small 
group of established scales are available and are commonly used for research purposes. These 
scales are the Drinking Motive Questionnaire (DMQ, Cooper et al., 1992), the Drinking Motive 
Questionnaire Revised (DMQ-R, Cooper, 1994), the Reasons for Drinking Questionnaire 
(RFDQ, Farber, Khavari, & Douglass, 1980), the Reasons for Drinking Scale (RDS, Carpenter & 
Hasin, 1998), and the Social Context of Drinking Scales (SCDS, Thombs, Beck, & Pleace, 
1993). Among these instruments, the Drinking Motive Questionnaire, in the original form or 
revised form, is the most commonly used (Kuntsche et al., 2005).  
Analysis of the available multidimensional questionnaires demonstrates that all studies 
utilized a coping dimension in conjunction with one or more other dimensions (Kuntsche et al., 
2005). Social and enhancement motives were also frequently included in the scales, providing 
justification of the salience of these motive categories among researchers. The Drinking Motive 
Questionnaire Revised (DMQ-R) assessed each of these motive areas in addition to assessing the 
drinking motive of conformity, as it was developed and based on a specific model of alcohol use 
(i.e., the Motivational Model of Alcohol use; Cox & Klinger, 1988). Furthermore, the DMQ-R 
has been psychometrically confirmed in different samples, including college students and 
collegiate athletes (MacLean & Lecci, 2000; Martens, Rocha, et al., 2008; Stewart, et al., 2001). 
The DMQ-R four-factor model was tested for its psychometric fit in a sample of college 
athletes, results indicated that its fit was less adequate compared to a three-factor model that 
excluded the conformity subscale (Martens, Cox, Beck, & Heppner, 2003). The conformity 
subscale may not be as applicable to a college student population as it was originally validated in 
an adolescent sample with ages ranging from 13 to 17 years old, indicating that conformity may 
not be as meaningful for college student drinking as it is during the high school adolescent years. 
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The modified three-factor DMQ-R model has acceptable construct validity, internal consistency, 
and convergent validity among intercollegiate athletes (Martens, Cox, Beck & Heppner, 2003).  
Sport-specific measures. Currently there is only one scale that has been 
psychometrically developed to measure drinking motives specific to athletes, the Athlete 
Drinking Scale (ADS; Martens et al., 2005; Martens, LaBrie, et al., 2008). The ADS has 
demonstrated adequate convergent and concurrent validity with measures of drinking and 
general drinking motives (Martens, LaBrie, et al., 2008), and specifically in samples of collegiate 
athletes. This scale measures the three drinking motives specific to athletes outlined in the 
previous section. Athlete-specific drinking motives are more salient during the competitive 
season (Martens & Martin, 2010), suggesting drinking motives measurement should occur 
during the season of competition, as proposed in this study.   
Previous research findings suggest that the best way to conceptualize reasons for athlete 
alcohol use is a combination of general college student drinking motives, which are likely similar 
across the entire population of college students, and factors that are related specifically to the 
sport experience and environment (Martens et al., 2005).  
Significance of Examining Drinking Motives 
Relatively few studies have assessed predictors of alcohol-related outcomes among 
athletes (Martens, Dams-O’Connor, et al., 2006). Even fewer have examined the relationship 
between drinking motives and alcohol-related outcomes among college athletes (e.g., Martens, 
Cox, & Beck, 2003; Martens, Cox, Beck & Heppner, 2003; Martens et al., 2011; O’Brien et al., 
2008). One important area for further exploration and clarification is the use of general drinking 
motives and sport-related drinking motives in predicting athlete alcohol use and alcohol-related 
problems. 
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Additionally, there is an identified need for further research into team-related factors in 
the context of student-athlete’s drinking (Martens, Dams-O’Connor, et al., 2006), and an 
examination of the relationship between individual and group-level drinking motivations and 
alcohol outcomes is warranted (Zhou & Heim, 2014). Homogenous risk groups should be 
targeted with specific prevention approaches tailored to their needs and deficits (Kuntshe & 
Gmel, 2004) and drinking motives are of particular importance in this respect as they are the 
most proximal antecedent of alcohol use (Cooper, 1994; Cox & Klinger, 1988; Kuntsche et al., 
2005). Such investigations will increase the understanding of the role of alcohol in shaping the 
social lives of student-athletes (Zhou & Heim, 2014). 
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Chapter 3: Methods 
Participants 
Participant data was previously collected at approximately mid-season in the spring of 
2014 and was funded by the Graduate Student Research Grant from the National Collegiate 
Athletics Association Sport Science Institute. This data has not been previously published.   
Because contextual variables may impact alcohol use, a single sport was investigated: 
softball. This sport was selected for several reasons. First, investigations included in this study 
depend on nested data based on team membership, thus it is imperative to select a sport that has 
an adequate number of student-athletes on each team. Softball teams typically have over ten 
student-athletes making the team size adequate for this study. Second, softball teams have 
moderate to high drinking rates compared to other female sports (NCAA, 2014). Lastly, the 
softball competitive season occurs in the spring, which aligned with the data collection period 
per the funding cycle of the grant.  
Participants included 721 softball female student-athletes on 62 NCAA softball teams 
from across the nation (see Table 1, which includes demographics information on the full 
sample, and the sample randomly split in half for statistical analyses further described in the Data 
Analyses section). Inclusionary criteria included being 18 years of age or older and current status 
as a student-athlete on their respective university’s softball roster. Additionally, participants that 
reported they had never consumed alcohol (n = 176) were excluded from the analyses in this 
study (original sample size was 897), consistent with past research on athlete drinking movies 
(Martens, Cox, Beck, & Heppner, 2003). 
Of the student-athletes included in this study, 621 (86.1%) self-identified as European 
American, 44 (6.1%) as Latin American, 21 (2.9%) as multi-ethnic, 17 (2.5%) as other, 9 (1.2%) 
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as African American, and 9 (1.2%) as Asian American. The ethnic categories represented in this 
sample are similar to the 2013 to 2014 NCAA softball student-athlete ethnicity data (NCAA, 
2015). This sample was comparatively comprised of approximately 2% more student-athletes 
that self-identified as Caucasian, 1.4% less identifying as African American, and 1.2% less 
identifying in the “other” category. All other categories differed by less than 1%.  
Average age of the participants was 19.97 years (SD = 1.22 years, range = 18 to 23 
years). The mean number of years of experience playing softball was 12.17 years (SD = 3.91 
years, range = 1 to 20 years). The mean of years playing softball on their current team was 2.24 
years (SD = 1.08 years, range = 1 to 5 years). Of the 721 participants that reported using alcohol 
in their lifetime, the mean age of drinking onset was 17.72 years (SD = 1.55 years, range = 9 to 
21 years). Sixty-eight percent (490) drank alcohol on at least one occasion in the previous 30 
days and 51% (368) binge drank on at least one occasion in the previous 30 days.  
The participants represented all three NCAA divisions with 116 (16%) Division I 
athletes, 249 (35%) Division II athletes, and 356 (49%) Division III athletes. Student-athletes 
represented 62 teams from across the country, 12 (19%) were from NCAA Division I, 18 (29%) 
from Division II, and 32 (52%) from Division III. The distribution of athletes across divisions 
within this sample is skewed with a higher representation of teams in Divisions III and less of a 
representation of teams within Division I, compared to the number of softball teams in each 
NCAA division. Approximately 10% fewer teams from Division I, less than 1% more teams 
from Division II, and 9% more teams from Division III participated in this study, compared to 
the number of softball teams within each division in 2013 (NCAA, 2013). However, such direct 
comparisons are rough, at best. Direct comparisons of the number of student-athletes by division 
is not possible as NCAA data is not made available regarding the number of athletes within each 
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division at any given time point. Regardless, it is promising that the representation of teams per 
division is within a 10% for each division.  
As stated, 176 participants reported that they have never used alcohol and thus were 
excluded from analyses. The 176 lifetime abstainers represent 19.6% of the sample, which is a 
rate similar to the number of student-athletes reporting that they never used alcohol in the most 
recent NCAA survey (16.2%; NCAA, 2013), although the comparison is not exact as the NCAA 
data include all sport-types.  
 
Table 1 
Participant Demographics 
 
  Samples 
Variable  1 2 Full 
Age (years) 19.94 (1.22) 19.99 (1.23) 19.97 (1.22) 
Division (%)    
Division I 17.5 14.7 16.1 
Division II 31.9 37.1 34.5 
Division III 50.6 48.2 49.3 
Ethnicity (%)    
European American 83.3 88.9 86.1 
Latin American 7.5 4.7 6.1 
Multi-ethnic 3.6 2.2 2.5 
Other 2.6 2.2 1.2 
African American 1.9 0.6 1.2 
Asian American 1.1 1.4 1.2 
Total 360 361 721 
 
Note. Standard deviations in parentheses. 
 
 
Measures 
After study consent was obtained electronically, all questionnaires and other measures 
were completed on the online survey system software (Qualtrics). All participants completed a 
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demographics questionnaire with information about their age, ethnicity, year in school, and age 
of onset for alcohol use.  
Alcohol and binge drinking frequency questions were adapted from two large-scale 
survey instruments that assess alcohol use: the 2012-2013 NCAA National Study of Substance 
Use Habits of College Student-Athletes questionnaire which is a nationwide study of college 
student-athlete experiences with alcohol and other drugs (NCAA, 2012), and the Core Institute 
alcohol and drug survey which is a federally funded service to document college students’ 
alcohol and drug use and constitutes the largest database on alcohol at post-secondary 
educational institutions (CORE Institute, 2015). Binge drinking was defined as consuming four 
or more drinks at a time, a commonly used binge drinking measure in college student females 
(Meilman, Cashin, McKillip, & Presley, 1998). Specifically, questions assessed the frequency of 
alcohol use and the frequency of binge drinking in the previous 30 days, and the typical 
frequency of alcohol use and binge drinking in a 30-day period in the off-season. To address 
high levels of skewness and consistent with previous research (Zamboanga & Ham, 2008), 
participants’ responses to the frequency of both alcohol use and binge drinking in the previous 
30 days were converted to a 5-point scale (1 = never, 2 = 1 to 2 days, 3 = 3 days, 4 = 4 days, and 
5 = 5 or more days). 
Participant drinking motives were assessed using two measures. The Motivational Model 
of Alcohol Use (Cox & Klinger, 1988) stipulates a four-dimensional model of drinking motives 
according to the valence (positive or negative) and source (internal or external) of the outcomes 
individuals expect to achieve by drinking. The Drinking Motive Questionnaire-Revised (DMQ-
R) was created based on this model (Cooper, 1994) and is the most frequently used and validated 
questionnaire on this topic (Kuntshe, 2005; MacLean & Lecci, 2000; Martens, Rocha, et al., 
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2008). The scale includes 20 items with 5 items measuring each of four motive categories: Social 
(e.g., “To celebrate special occasions with friends”), Enhancement (e.g., “Because it gives you a 
pleasant feeling”), Conformity (e.g., “Because your friends pressure you to drink”), and Coping 
(e.g., “To forget about your problems”). Participants are asked, “Thinking of all the times you 
drink, how often would you say that you drink for each of the following reasons.” Response 
options are on a five-point scale ranging from 1 (almost never/never) to 5 (almost 
always/always). Responses are averaged to create a score for each subscale. The scale has good 
factorial validity and acceptable predictive validity for alcohol consumption and alcohol-related 
problems and in college students (Cooper et al., 1992; MacLean & Lecci, 2000; Martens, Rocha, 
et al., 2008). For collegiate athletes, this measure has adequate construct validity and internal 
consistency (Social, Enhancement, and Coping; Martens, Cox, Beck, & Heppner, 2003).  
The second measure of drinking motives is the Athlete Drinking Scale (ADS; Martens et 
al., 2005; Martens, LaBrie, et al., 2008) that assessed sport-related drinking motives. Athlete-
specific drinking motives help explain alcohol use beyond that of the general drinking motives 
useful for college students. The ADS is a 19-item scale that asks participants how much they 
agree with the items on a scale ranging from 1 (strongly disagree) to 6 (strongly agree). It 
contains three subscales relevant to intercollegiate athletes: Positive Reinforcement (9 items; 
e.g., “After a game it is important for me to go out and celebrate with alcohol”), Team/Group (7 
items; e.g., “I drink to ‘fit in’ with my teammates”), and Sport-Related Coping (3 items; e.g., “I 
drink to help me deal with poor performances”). The ADS is associated with multiple alcohol 
use and negative consequence measures demonstrating support for its construct validity (Martens 
et al., 2005; Martens, LaBrie, et al., 2008) and factorial validity for use with intercollegiate 
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athletes (Martens & Martin, 2010). It also has adequate concurrent validity with measures of 
general drinking motives (Martens, LaBrie, et al., 2008). 
Problems experienced as a result of drinking alcohol were assessed using the Rutgers 
Alcohol Problem Index (RAPI; White & Labouvie, 1989). The RAPI is a 23-item measure of 
both consequences more frequently present in college student populations (e.g., missing class, 
inability to complete schoolwork, going to school drunk), and other general consequences (e.g., 
tolerance, withdrawal, physical dependence). Response options range from 0 (never) to 4 (more 
than 10 times), and assess the extent to which participants’ have experienced each negative 
consequence due to alcohol use in the previous 12 months. Item responses are summed and 
averaged for a single total score. This scale has been recommended for use with collegiate 
athletes to measure negative alcohol-related consequences (Martens, Watson, et al., 2006). The 
RAPI is a valid measure of alcohol-related problems (White & Labouvie, 1989), has good 
internal consistency (Neal & Carey, 2004), test-retest reliability (Miller, Neal, et al., 2002), and 
has been correlated significantly with several drinking variables (White & Labouvie, 1989).  
Design and Procedure 
The university’s Institutional Review Board approved this research study. Softball head 
coaches (N = 990) at NCAA institutions were contacted by email early in the softball season 
requesting permission for their team to participate in the study. Eighty-five head coaches (8.6%) 
expressed interest in study participation and 63 head coaches (6.4%) ultimately facilitated the 
participation of their team of athletes in this study. If the head coach agreed to participate, each 
athlete on their team was emailed an electronic survey link through the online survey system, 
which could then be completed in private and at their convenience. A total of 1,210 athletes were 
sent a survey link and 897 completed the survey, for a response rate of 74%. Team response rate 
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percentages ranged from 17% to 100% (M = 79%) of the team completing the survey. Student-
athlete participants were also eligible to enter a drawing for a $20 gift card upon completion of 
the questionnaire.  
All data collection occurred exclusively during the competitive season for several 
reasons. First, athlete-specific motives are more salient during the competitive season (Martens 
& Martin, 2010). Second, athletic performance may be impaired by alcohol use and may result in 
higher incidences of injury (Wechsler et al., 2002), indicating that in-season alcohol use is riskier 
for the athletes.  
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Chapter 4: Data Analyses 
The data analyses investigate several foci. First, the measures assessing drinking motives 
(DMQ-R and ADS) underwent analyses on their adequacy of fit with the current sample. Next, 
the influence of drinking motives on alcohol use variables, including consumption, binge alcohol 
use, and negative alcohol-related consequences were investigated. One variable of particular 
interest was the team itself, thus the nested structure of the data was investigated to determine 
potential differences in drinking motives between teams. Lastly, the data was examined to 
determine whether athlete drinking motives clusters were present and how these clusters may be 
associated with alcohol outcome variables. 
The retrospective data was obtained online (Qualtrics) and subsequently downloaded and 
analyzed using SPSS, unless otherwise stated.  
Hypotheses 
Before presenting the statistical analyses, the research questions (RQs) and hypotheses 
are listed: 
RQ1: Do the measures of drinking motives (DMQ-R and ADS) adequately fit this sample? 
Hypotheses: The DMQ-R has been tested in numerous studies which have provided support for 
the measure’s factorial validity in college student, as well as athlete, samples. Although 
these studies included samples with a variety of sports, because the findings were robust 
across studies and samples, it is expected that the DMQ-R will have adequate fit for the 
data in this sample. The ADS was the focus of several research articles that conducted an 
exploratory factor analysis (Martens et al., 2005) and confirmed the factor structure on a 
second sample (Martens, Labrie, et al., 2008). There were similarities among the two 
samples utilized, primarily in the restriction to Division I athletes. Like the studies with 
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the DMQ-R, a variety of sports were included in the samples. Due to less robust findings 
and fewer studies assessing this measure, it is less likely that this measure will have 
adequate fit for the current sample, however, there is no theoretical evidence to support 
any hypotheses about how the fit with the current sample may differ from previous 
findings. Thus, it is still predicted that the factor structure of the ADS will have adequate 
fit in this sample.  
RQ2: What is the relationship between drinking motives and alcohol outcomes (consumption, 
binge drinking, and negative consequences) and which motives are most salient for 
athletes? 
Hypotheses: Significant between group differences in the dependent variables are expected, and 
thus multilevel modeling is the most appropriate technique in order to account for data 
nested within teams. It is hypothesized that all seven drinking motives subscales will be 
associated with both alcohol consumption and binge drinking. In regards to negative 
consequences of alcohol use, it is expected that the coping motives will predict negative 
alcohol-related consequences. It is predicted that athlete-specific motives of Positive 
Reinforcement and Team will be most highly endorsed in athletes because these motives 
are both positively reinforcing and perhaps more descriptive of the athlete experience, 
compared to the general drinking motives. 
RQ3: Are drinking motives influenced by the team? 
Hypothesis: Several of the hypothesized drinking motives are socially oriented (i.e., DMQ-R 
social motives subscale and conformity motives subscale; ADS team motives subscale) 
and, consequently, would be expected to be influenced by the immediate social group of 
the athlete. It is predicted that drinking motives, and therefore alcohol outcomes, vary 
 
 30 
between teams which would be evidenced by significant between-team variance in the 
drinking motives multilevel model of alcohol outcomes.  
RQ4: Are there athlete drinking motive clusters? Do these clusters predict alcohol outcomes? 
Hypotheses: This analysis is exploratory in nature and, thus, it is difficult to hypothesize cluster 
memberships. However, several gross hypotheses can be formed based on drinking 
motives theory. First, seven clusters may form which correspond to the seven drinking 
motives subscales across the DMQ-R and ADS. Second, the clusters may form based on 
underlying positive (social, enhancement, and positive reinforcement) or negative 
reinforcement (conformity, coping, and sport-related coping). Third, the clusters may 
form based on whether they are internally (enhancement, positive reinforcement, coping, 
and sport-related coping) or externally generated motives (social and conformity). 
Factorial Validity of Drinking Motives  
To address RQ1, analyses were conducted to establish the internal factor structure of the 
drinking motives scales (DMQ-R and ADS) using CFA and to determine the internal consistency 
reliabilities of the subscales. To accomplish this, the sample was randomly split into two halves 
(n = 360; n = 361) for an initial CFA on one half and a second CFA to confirm the structure on 
the other half (Reis & Judd, 2000). The demographic characteristics of both samples (Sample 1 
and Sample 2) are available in Table 1. The DMQ-R and ADS were examined separately. 
Several global indices of fit were used to evaluate the measurement including: Satorra-Bentler 
scaled c2, non-normed fit index (NNFI), comparative fit index (CFI), standardized root mean-
square residual (SRMR), and root mean-square error of approximation (RMSEA). Although c2 is 
used as an indicator of model fit, the test typically results in a lack of fit in larger sample sizes. 
Conventional CFI values of .90 or higher, SRMR values of .08 or lower, and RMSEA cut-off 
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value close to .06 or an upper limit of .07 (Steiger, 2007) are indicative of acceptable model fit 
(Hu & Bentler, 1999). 
DMQ-R. A CFA with Robust ML estimation procedures because of non-normality in the 
data (multivariate kurtosis normalized estimate = 51.59) with all factors allowed to correlate was 
conducted with Sample 1. The measurement model for the DMQ-R provided adequate fit to the 
current sample (see Figure 1). One case was removed from this analysis due to missing data (n = 
360). The Satorra-Bentler scaled c 2, and robust fit indices and standard errors were examined: 
Sattora-Bentler scales c 2 (164) = 481.31, p < .001, NNFI = .91, CFI = .93, SRMR = .09, 
RMSEA = .07. Next, the model was cross validated on Sample 2 (see Figure 2) with a CFA with 
Robust ML estimation procedures because of non-normality in the data (multivariate kurtosis 
normalized estimate = 38.70) with all factors allowed to correlate. Adequate fit was 
demonstrated: Sattora-Bentler scales c2 (164) = 500.74, p < .001, NNFI = .91, CFI = .92, SRMR 
= .09, RMSEA = .08. The internal consistency reliabilities (Cronbach’s Alpha) on the full 
sample (N = 721) ranged from .84 (Coping) to .91 (Social).  
As predicted, the DMQ-R adequately fits the current sample as evidenced by adequate fit 
in Sample 1 and confirmed in Sample 2. Furthermore, the internal consistency reliabilities for the 
DMQ-R subscales ranged from good to excellent.   
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Figure 1. CFA Model for DMQ-R in Sample 1 
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Figure 2. CFA Model for DMQ-R in Sample 2 
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ADS. A full model CFA with Robust ML estimation procedures (multivariate kurtosis 
normalized estimate = 37.01) with all 19 items and 3 factors was initially examined on Sample 1. 
This model resulted in an inadequate model fit: c2 (149) = 607.74, p < .001, NNFI = .85, CFI = 
.87, SRMR = .08, RMSEA = .09. The internal consistency reliabilities (Cronbach’s Alpha) on 
the full sample (N = 721) ranged from .73 (Sport-Related Coping) to .91 (Positive 
Reinforcement). 
The factor structure of the ADS was examined with an exploratory factor analysis (EFA) 
on sample 1 (half of the sample, n = 360). Principal axis factoring extraction and oblique rotation 
was utilized. KMO (.90) and Bartlett’s Test (p < .001) met minimum standards for suitability for 
factor analysis. Examination of eigenvalues greater than 1.0, Scree plot, and theory substantiated 
three factors, with the first factor composed of items from positive reinforcement subscale, the 
second factor composed of items from the team/group subscale, and the third factor composed of 
items from the sport-related coping factor. 
Communalities were examined and all remained under .80 (Table 2). Items 16, 17, and 12 
from Factor 2 had loadings of .37, .34, and .37 on that factor, and cross-loaded onto Factor 1 
with loadings of .61, .51, and .44. These three items were subsequently dropped, resulting in four 
items remaining on that factor which was renamed Team. All item loadings exceeded the 
minimum of .32 with the lowest loading at .36 (item 7 from Factor 2). The three factors 
accounted for 64% of the variance in the model. A CFA with Robust ML estimation procedures 
because of non-normality in the data (multivariate kurtosis normalized estimate = 34.74) with all 
factors allowed to correlate resulted in a final measurement model (see Figure 3) for the ADS in 
Sample 2 that included 16 items and 3 factors: Sattora-Bentler scales c2 (101) = 346.46, p < .001, 
NNFI = .89, CFI = .91, SRMR = .07, RMSEA = .08.  
 
 35 
Contrary to predictions, the ADS did not adequately fit the current sample. However, 
after conducting an EFA with Sample 1 and confirming the revised structure on Sample 2, the 
ADS provides an adequate fit to the data. Furthermore, the internal consistency reliability of the 
ADS subscales ranged from acceptable to excellent.  
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Figure 3. CFA Model for ADS in Sample 2 
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Table 2 
 
Exploratory Factor Analysis Pattern Factor Loadings for Athlete Drinking Scale in Sample 1 (n = 360) 
 
   Factor  
Item  1 2 3 h2 
9 I drink to celebrate athletic victories .84 -.01 .02 .68 
14 Winning or performing well is a good reason to go out and drink .83 .02 -.02 .71 
13 If I’ve performed well, I feel like I can go out and drink a little more than 
usual .74 .05 -.10 .67 
8 Because I work so hard at my sport, I should be able to drink and have a good 
time .73 .02 -.06 .59 
10 I get a rush out of becoming drunk .67 -.02 .01 .44 
15 I drink because I believe in the “work hard-play hard” lifestyle .66 .11 -.09 .58 
1 I enjoy the feeling of getting drunk .66 -.13 -.01 .40 
3 I drink to have a good time with my teammates .63 .02 .09 .35 
6 After a game/match/meet, it is important for me to go out and celebrate with 
alcohol .56 .15 -.17 .55 
18 I drink because my teammates expect me to drink with them .14 .80 .06 .68 
11 I feel pressure from my teammates to drink alcohol -.05 .80 .09 .58 
5 I drink to “fit in” with my teammates -.05 .69 -.11 .52 
7 When drinking alcohol with teammates, it becomes a competition .08 .36 -.25 .30 
2 I drink to help me deal with poor performances -.01 -.05 -.83 .67 
4 I drink to deal with sport-related stress .04 -.04 -.79 .65 
19 I tend to drink more when I’m not performing well athletically .08 .11 -.69 .61 
 
Note. h2 = communality. Salient factor pattern matrix coefficients are in boldface. Factor 1 = Positive Reinforcement. 
Factor 2 = Team. Factor 3 = Sport-Related Coping.  
 
 
Drinking Motives and Alcohol Use and Consequences 
 To answer RQ2, three separate multilevel model analyses were conducted using HLM 6 
Hierarchical Linear and Nonlinear Modeling software: motives subscales predicting alcohol use, 
motives subscales predicting binge drinking, and motives subscales predicting negative alcohol-
related consequences. Additionally, means were examined to provide insights into which 
motives were most endorsed.  
Model building for each multilevel analysis involved three steps. First, an unconditional 
model was imposed with no Level-1 or Level-2 predictors. Second, the Level-1 model was 
formed where the individual level parameters could vary or remain fixed at Level-2. Third, 
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Level-2 variables were entered to predict individual level parameters. The primary purpose of 
fitting the unconditional model was to determine the amount of variation in alcohol consumption 
that existed between teams (ICC).  
Preliminary analyses. The relationships among demographic variables, drinking 
motives, and outcome variables were examined with correlations (Table 3). Additionally, a 
multivariate analysis of variance (MANOVA) was utilized to examine the relationships between 
the division and the seven drinking motives subscales, alcohol use days, binge drinking days, and 
the RAPI. This analysis revealed significant multivariate effects of division, F (20, 1414) = 4.16, 
p < .001; Wilks’ l = 0.89, partial h2 = 0.56, based on alcohol days, binge drinking days, and 
drinking motives (Social, Enhancement, Coping, Sport-Related Coping, with Positive 
Reinforcement approaching significance). Based on these preliminary analyses, age of onset and 
division will be added to the model to control for their effects.  
Social (M = 3.00, SD = 1.08) and Enhancement (M = 2.54, SD = 1.05) motives were the 
most endorsed motives from the DMQ-R, with participants reporting they drink approximately 
“half of the time” for these reasons. Positive Reinforcement motive (M = 2.96, SD = 1.07) was 
the most endorsed motive from the ADS, with participants reporting they “slightly disagree” that 
they drink to enhance an already positive sport-related experience. This pattern indicates that 
participants most highly endorsed motives based on positive reinforcement compared to negative 
reinforcement. Consistent with expectations Positive Reinforcement was a more endorsed 
motive, and Team motive did not appear to be as endorsed as had been expected. Instead, Social 
and Enhancement were more endorsed, relative to other motives, which match the prediction that 
more positively reinforcing motives would be more endorsed by participants compared to 
negatively reinforcing motives.  
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Table 3 
Means, Standard Deviations, and Correlations Among Demographic, Drinking Motive, and Outcome Variables (N 
= 721) 
 
Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 
1. Age 19.97 1.22   -            
2. Alcohol Onset 17.72 1.55 .28*    -           
3. Social 3.00 1.08 .08+ -.19* .91          
4. Coping 1.91 0.86 .03 -.17* .53* .84         
5. Enhancement 2.54 1.05 -.01 -.28* .78* .57*  .89        
6. Conformity 1.48 0.70 -.04 -.02 .36* .43*  .26* .88       
7. Pos. Reinforcement 2.96 1.07 .07 -.23* .62* .47* .67* .28* .91      
8. Team 1.95 0.94 -.08+   .01 .23*  .26*  .15*  .68* .40* .81     
9. Sport-Related Coping 2.06 1.08 .09+ -.14* .31* .62*  .33* .33* .59* .42* .73    
10. Alcohol Days 2.56 1.51 .18* -.15* .32*  .23*  .35* .04 .48* .07 .29*   -   
11. Binge Days 1.92 1.22 .06 -.19* .34*  .28*  .41* .10* .51* .13* .30* .73*   -  
12. RAPI 4.73 7.12 .03 -.28* .30*  .44*  .41* .29* .42* .18* .41* .34* .38* .92 
 
Note. + p < .05. * p < .01, 2-tailed. Internal consistency values are in italics.  
 
 
Multilevel model for alcohol use. Results from the unconditional model revealed that 
there was a significant amount of variance in alcohol use between teams (u0 = 0.59, χ2 = 297.48, 
p < .001). Specifically, the ICC was .26, which indicated that 26% of the variance in athlete 
alcohol use was due to between-team differences, whereas 74% of the variance was due to 
within-team differences. The full multilevel model for alcohol use is presented in Table 4. 
Accounting for athlete age of onset of alcohol use and NCAA division, Social motives (γ = 0.19, 
SE = 0.06, t = 3.02, p < .01) and Positive Reinforcement motives (γ = 0.47, SE = 0.08, t = 5.78, p 
< .001) emerged as significant and positive predictors of alcohol use, while Conformity motive 
was a significant and negative predictor (γ = -0.24, SE = 0.08, t = -2.82, p < .01). That is, the 
higher Social and Positive Reinforcement motives reported by athletes, the more days they 
consumed alcohol, and the higher Conformity motive reported by athletes, the fewer days they 
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consumed alcohol. Coping, Enhancement, Team, and Sport-Related Coping motives were all 
unrelated to alcohol use, however Team was trending toward significance (γ = -0.13, SE = 0.07, t 
= -1.80, p = .07).  Division II (γ = 0.50, SE = 0.17, t = 3.01, p < .01) and Division III (γ = 0.81, 
SE = 0.19, t = 4.24, p < .001) athletes reported more alcohol use compared to Division I athletes. 
The age at which an athlete began drinking alcohol was trending toward significance (γ = -0.06, 
SE = 0.03, t = -1.82, p = .07), with the younger an athlete began regularly drinking alcohol the 
more the athlete reported drinking alcohol currently.  
 Contrary to prediction, only some of the drinking motives predicted alcohol use, namely 
Social, Conformity, and Positive Reinforcement. Indicating that higher Social and Positive 
Reinforcement motives were associated with more alcohol use. In contrast, higher Conformity 
motives is associated with less alcohol use, a relationship that was predicted to be positive rather 
than inverse.  
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Table 4 
Multilevel Model for Alcohol Use (N = 721) 
 
Fixed Effect Coefficient SE t 
Intercept 2.01 0.11 18.60*** 
Division II 0.50 0.17 3.01** 
Division III 0.81 0.19 4.24*** 
Age of Alcohol Onset -0.06 0.03 -1.82 
Social 0.19 0.06 3.02** 
Coping 0.02 0.08 0.20 
Enhancement -0.00 0.08 -0.01 
Conformity -0.24 0.08 -2.82** 
Positive Reinforcement 0.47 0.08 5.78*** 
Team -0.13 0.07 -1.80 
Sport-Related Coping 0.11 0.06 1.68 
Random Effect Variance Component df χ
2 
Intercept  0.55 59 349.22*** 
Social Slope 0.03 61 75.45 
Coping Slope 0.03 61 86.42* 
Level-1 effect 1.27   
 
Note. * p < .05. **p < .01. ***p < .001. 
 
 
Multilevel model for binge drinking. Results from the unconditional model revealed 
that there was a significant amount of variance in binge drinking between teams (u0 = 0.28, χ2 = 
218.82, p < .001). Specifically, the ICC was .19, which indicated that 19% of the variance in 
athlete binge drinking was due to between-team differences, whereas 81% of the variance was 
due to within-team differences. Table 5 presents the results of the full multilevel model for binge 
drinking. Accounting for athlete age of alcohol onset and NCAA division, Positive 
Reinforcement (γ = 0.40, SE = 0.06, t = 6.42, p < .001) and Enhancement (γ = 0.16, SE = 0.06, t 
= 2.67, p < .01) motives were significant positive predictors of binge drinking. That is, the higher 
Positive Reinforcement and Enhancement motives reported by athletes, the more days they binge 
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drank alcohol. Social, Coping, Conformity, Team, and Sport-Related Coping were unrelated to 
binge drinking. Division II (γ = 0.29, SE = 0.12, t = 2.52, p < .05) and Division III (γ = 0.47, SE 
= 0.13, t = 3.65, p < .01) athletes reported more binge drinking than Division I athletes. The 
younger an athlete began drinking the more binge drinking the athlete reported (γ = -0.06, SE = 
0.03, t = -2.01, p < .05). Overall and contrary to predictions, only Enhancement and Positive 
Reinforcement motives predicted binge drinking. 
Contrary to prediction, only some of the drinking motives predicted binge drinking, 
namely Enhancement and Positive Reinforcement. Indicating that higher Enhancement and 
Positive Reinforcement motives were associated with more binge drinking.  
 
Table 5 
Multilevel Model for Binge Drinking (N = 721) 
 
Fixed Effect Coefficient SE t 
Intercept 1.59 0.08 21.09*** 
Division II 0.29 0.12 2.52* 
Division III 0.47 0.13 3.65** 
Age of Alcohol Onset -0.06 0.03 -2.01* 
Social -0.02 0.06 -0.28 
Coping 0.03 0.07 0.47 
Enhancement 0.16 0.06 2.67** 
Conformity -0.07 0.07 -1.11 
Positive Reinforcement 0.40 0.06 6.42*** 
Team -0.07 0.06 -1.08 
Sport-Related Coping 0.05 0.08 0.67 
Random Effect Variance Component df χ
2 
Intercept  0.28 59 292.78*** 
Social Slope 0.04 61 82.32* 
Coping Slope 0.09 61 136.83*** 
Level-1 effect 0.81   
 
Note. * p < .05. **p < .01. ***p < .001. 
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Multilevel model for negative alcohol-related consequences. Results from the 
unconditional model revealed that there was a significant amount of variance in negative 
consequences between teams (u0 = 2.51, χ2 = 96.54, p < .01). Specifically, the ICC was .05, 
which indicated that 5% of the variance in athlete alcohol-related negative consequences was due 
to between-team differences, whereas 95% of the variance was due to within-team differences. 
Table 6 presents the results of the full multilevel model for negative consequences. Accounting 
for athlete age of alcohol onset and NCAA division, Positive Reinforcement (γ = 1.12, SE = 0.29, 
t = 3.87, p < .001), Enhancement (γ = 1.10, SE = 0.37, t = 2.98, p < .01), Conformity (γ = 1.71, 
SE = 0.63, t = 2.70, p < .01), and Coping (γ = 0.85, SE = 0.37, t = 2.33, p < .05) motives emerged 
as significant and positive predictors of negative consequences. Social, Team, and Sport-Related 
Coping were unrelated to negative consequences. Division II and Division III athletes did not 
report more negative consequences compared to Division I athletes. The younger an athlete 
began drinking the more negative alcohol-related consequences the athlete reported (γ = -0.63, 
SE = 0.14, t = -4.52, p < .001). 
 The hypotheses were partially confirmed with Coping predicting negative consequences 
as expected, while Sport-Related Coping was unrelated to consequences. Additionally, higher 
Enhancement, Conformity, and Positive Reinforcement motives were associated with more 
negative consequences, which was not predicted in advance.  
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Table 6 
Multilevel Model for Negative Consequences (N = 721) 
 
Fixed Effect Coefficient SE t 
Intercept 4.38 0.52 8.45*** 
Division II 0.20 0.55 0.36 
Division III 0.45 0.55 0.82 
Age of Alcohol Onset -0.63 0.14 -4.52*** 
Social -0.45 0.32 -1.41 
Coping 0.85 0.37 2.33* 
Enhancement 1.10 0.37 2.98** 
Conformity 1.71 0.63 2.70** 
Positive Reinforcement 1.12 0.29 3.87*** 
Team -0.63 0.39 -1.61 
Sport-Related Coping 0.55 0.39 1.43 
Random Effect Variance Component df χ
2 
Intercept  5.08 52 202.16*** 
Age of Alcohol Onset Slope 0.33 54 83.63** 
Social Slope 0.88 54 77.39* 
Enhancement Slope 2.96 54 102.70*** 
Conformity Slope 11.47 54 151.65*** 
Team Slope 2.42 54 103.51*** 
Sport-Related Coping 2.48 54 100.05*** 
Level-1 effect 20.67   
 
Note. * p < .05. **p < .01. ***p < .001. 
  
 
Team Based Drinking Motives 
 Multilevel modeling was also utilized to determine whether drinking motives, and 
therefore alcohol outcomes, varied between teams to answer RQ3. Alcohol use, binge drinking, 
and negative alcohol-related consequences all significantly varied between-teams, as predicted. 
Between-team variance in alcohol use was 26%, binge drinking was 19%, and negative 
consequences was 5%, providing support for team differences in drinking motives. This suggests 
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that team membership may directly influence drinking motives of individual athletes. 
Drinking Motives Groups 
 A model-based clustering technique was utilized to form athlete drinking motives clusters 
to address RQ4. A model-based cluster analysis combines model-based hierarchical clustering, 
EM for Gaussian mixture models, and Bayesian Information Criterion (BIC) to determine the 
best model. First, one participant was deleted from this analysis due to missing data on the 
DMQ-R. The model-based clustering algorithm was implemented using the mclust package in R 
(Fraley & Raftery, 2002; Fraley, Raftery, Murphy, & Scrucca, 2012). The drinking motives 
subscales of the DMQ-R and ADS were utilized as the clustering variables. The best fitting 
model involved a five-cluster ellipsoidal, varying volume, shape, and orientation (VVV) solution 
BIC = -9,522.75, with mixing probabilities .208 (n = 152), .060 (n = 45), .279 (n = 207), .371 (n 
= 256), and .083 (n = 60) in the order of Clusters 1 through 5. Initially, the best fitting model 
involved a seven-cluster variable orientation (VEV) model, which was deemed an overextraction 
of components, especially given that a high number of models were unable to converge.  
 The five clusters included a moderate/typical motives group (Cluster 1, n = 152), 
characterized by means hovering around the subscale means for the whole sample with small 
spikes in Social motive and Positive Reinforcement motive (both commonly endorsed motives), 
a low/moderate Team motives group (Cluster 2, n = 45), characterized by means below the 
subscale means for the whole sample with the exception of Team motive which was higher than 
the mean, moderate motives group (Cluster 3, n = 207), characterized by motives means 
hovering around the mean for the whole sample but without spikes on any motives, a high 
motives group (Cluster 4, n = 256), characterized by the highest means on all seven motives, and 
a low motives group (Cluster 5, n = 60), characterized by the lowest means on all 7 drinking 
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motives. The means for all five clusters are available in Table 7.  
 
Table 7 
Means of Drinking Motives, Alcohol Use, Binge Drinking, and Consequences by Cluster 
 
Drinking Motives 
Cluster  
1 2 3 4 5 Full Sample 
Social 3.18 1.55 2.81 3.63 1.39 3.00 
Coping 1.77 1.07 1.55 2.60 1.02 1.91 
Enhancement 2.57 1.27 2.48 3.10 1.42 2.54 
Conformity 1.28 1.28 1.00 2.08 1.03 1.48 
Pos. Reinforcement 3.18 2.22 2.74 3.47 1.39 2.96 
Team 1.66 2.38 1.46 2.61 1.01 1.95 
Sport-Related Coping 2.10 1.59 1.50 2.78 1.00 2.06 
Alcohol Use 2.80(1.54)ac 1.64(1.26)b 2.46(1.44)a 2.86(1.53)c 1.65(1.07)b  
Binge Drinking 1.92(1.16)a 1.27(0.72)b 1.81(1.09)ac 2.32(1.39)d 1.15(0.36)b  
Consequences 4.78(5.02)a 0.87(1.42)b 2.88(3.94)abc 7.86(9.77)d 0.58(1.37)bc  
N 152 45 207 256 60 720 
 
Note. Within each row, means that do not share a superscript differ from each other at p < .05 using Tukey’s post 
hoc tests. 
 
 
Drinking motives groups correlates. Three one-way analysis of variance (ANOVA) 
were conducted to evaluate the null hypothesis that there is no difference in clusters based on 
alcohol use, binge drinking, and negative alcohol-related consequences (n = 720).  
Alcohol use. The assumption of homogeneity of variance was tested using Levene’s Test, 
F(4, 715) = 11.72, p < .001), indicating a violation of this assumption and that robust tests of 
equality of means should be utilized (i.e., Brown-Forsythe; Howell, 2010). The Brown-Forsythe 
ANOVA was significant F(4, 486.61) = 16.53, p < .001, h2 = .08. Thus, there is significant 
evidence to reject the null hypothesis and conclude there is a significant difference in drinking 
motive clusters on alcohol use. A measure of strength of effect indicated that 8% of the variance 
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in alcohol use can be attributed to differences in drinking motives cluster membership (h2 = .08). 
Descriptive statistics for the drinking motives clusters are also available in Table 7. 
A Tukey HSD post-hoc test (Keppel, 1991) was used to examine differences in mean 
alcohol use among drinking motives clusters. The differences in alcohol use were significant 
between clusters 1 and 2 (M = 1.16, p < .001), 1 and 5 (M = 1.15, p < .001), 2 and 3 (M = -0.81, 
p < .01), 2 and 4 (M = -1.22, p < .001), 3 and 4 (M = -0.40, p = .025), 3 and 5 (M = 0.81, p < 
.01), and 4 and 5 (M = 1.21, p < .001). This information is also plotted in Figure 4.  
 
Figure 4. Alcohol Use by Cluster 
 
Binge drinking. The assumption of homogeneity of variance was tested using Levene’s 
Test, F(4, 715) = 24.43, p < .001), indicating a violation of this assumption and that robust tests 
of equality of means should be utilized. The Brown-Forsythe ANOVA was significant F(4, 
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623.03) = 25.99, p < .001, h2 = .09. Thus, there is significant evidence to reject the null 
hypothesis and conclude there is a significant difference in drinking motive clusters based on 
binge drinking. A measure of strength of effect indicated that 9% of the variance in binge 
drinking can be attributed to differences in drinking motives cluster membership (h2 = .09). 
Descriptive statistics for the drinking motives clusters are available in Table 7.  
A Tukey HSD post-hoc test was used to examine differences in binge drinking among 
drinking motives clusters. The differences in binge drinking were significant between clusters 1 
and 2 (M = 0.65, p = .01), 1 and 4 (M = -0.40, p < .01), 1 and 5 (M = 0.76, p < .001), 2 and 3 (M 
= -0.55, p = .04), 2 and 4 (M = -1.05, p < .001), 3 and 4 (M = -0.51, p < .001), 3 and 5 (M = 0.66, 
p < .01), and 4 and 5 (M = 1.17, p < .001). See Figure 5.  
 
 
 
Figure 5. Binge Drinking by Cluster 
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Negative alcohol-related consequences. The assumption of homogeneity of variance was 
tested using Levene’s Test, F(4, 714) = 39.59, p < .001), indicating a violation of this assumption 
and that robust tests of equality of means should be utilized. The Brown-Forsythe ANOVA was 
significant F(4, 505.38) = 51.06, p < .001, h2 = .14. Thus, there is significant evidence to reject 
the null hypothesis and conclude there is a significant difference in drinking motive clusters 
based on binge drinking. A measure of strength of effect indicated that 14% of the variance in 
binge drinking can be attributed to differences in drinking motives cluster membership (h2 = 
.14). Descriptive statistics for the drinking motives clusters are available in Table 7.  
A Tukey HSD post-hoc test was used to examine differences in mean alcohol use among 
drinking motives clusters. The differences in alcohol use were significant between clusters 1 and 
2 (M = 3.91, p < .01), 1 and 4 (M = -3.08, p < .001), 1 and 5 (M = 4.20, p < .001), 2 and 4 (M = -
6.99, p < .001), 3 and 4 (M = -4.98, p < .001), and 4 and 5 (M = 7.28, p< .001). See Figure 6.  
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Figure 6. Negative Consequences by Cluster 
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Chapter 5: Discussion 
 The purpose of this study was to examine the relationship between drinking motives and 
alcohol use outcomes among college softball teams. Athletes comprise a unique subpopulation of 
college students and prior research has concluded that general and athlete-specific motives, in 
combination, best capture the construct of drinking motives in this population (Martens et al., 
2005). This investigation confirms that neither general drinking motives or athlete-specific 
motives alone predict alcohol use, binge drinking, or negative alcohol-related consequences. 
Indeed, a combination of general drinking motives and sport-specific drinking motives appear to 
be the most appropriate way to conceptualize the reasons for athlete alcohol use.  
 This study diverges from previous investigations of drinking motives in athletes in 
several noteworthy and methodologically advantageous ways. First, this study examined the 
relationship between drinking motives and alcohol outcomes, accounting for the naturally nested 
structure present when surveying athletes (who are nested within athletic teams). To my 
knowledge, this is the first such study to account for nested data, despite numerous studies that 
surveyed from a small number of universities, likely resulting with data nested within teams. 
Second, this study restricted participation to one gender and one sport-type in order to reduce 
extraneous variables that may influence the relationships of interest. This approach is uncommon 
in research on alcohol use in athletes, despite being warranted by numerous studies documenting 
significant differences in alcohol use between sport-types and an even larger body of literature 
attesting to gender differences in alcohol use. Lastly, data collection occurred exclusively during 
the competitive season, as athlete-specific drinking motives are more salient during this period 
(Martens & Martin, 2010).  Additionally, most institutions have policies pertaining to athlete 
alcohol use during the competitive season which could impact athlete alcohol use patterns if 
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surveying athletes at various time points throughout the year. Furthermore, the potential 
deleterious consequences posed by risky alcohol use on athletic performance are prominent 
concerns for coaching staff and athletic departments, and these are only present within the season 
of competition. 
 This study also diverges from previous investigations of drinking motives by its findings 
which differed in a number of ways. First, fewer of the drinking motives were associated with 
alcohol outcomes than would be expected based on previous findings. However, the majority of 
previous findings were correlational, whereas the current study use regression-based methods. 
Additionally, this result could have been influenced by constraining the study to data collection 
during the competitive season only, examining this relationship across all divisions (a large 
proportion of previous research only sampled division I athletes), or surveying in one sport-type 
only.  
Consistencies and inconsistencies between the current study and prior research will be 
highlighted below in regards to general drinking motives. Consistent with previous research, 
Coping correlated with alcohol outcomes (Doumas & Midgett, 2015; Martens, Cox, Beck & 
Heppner, 2003; Martens, Rocha, et al., 2008) and significantly predicted consequences (Doumas, 
2013; Doumas & Midgett, 2015). However, Coping motive did not predict alcohol use or binge 
drinking in the multilevel model, which differed from one recent finding (Doumas & Midgett, 
2015). Social motive was significantly and consistently correlated with alcohol outcomes, which 
replicated prior findings (Martens, Cox, Beck, & Heppner, 2003; Martens, Rocha, et al., 2008). 
However, Social motive only significantly predicted alcohol use, not binge drinking or negative 
consequences. Enhancement motive consistently and significantly correlated with alcohol 
outcomes and additionally significantly predicted binge drinking and consequences, but not 
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alcohol use. In contrast, Doumas and Midgett (2015) found that Enhancement motive predicted 
alcohol use but did not predict alcohol-related problems. One possible explanation, is that the 
other motives included in the analyses in this study (e.g., Positive Reinforcement motive from 
the ADS) better predicted alcohol outcomes compared to Enhancement motive, whereas in 
Doumas and Midgett’s study, athlete-specific motives were not included in the model. 
Separately, Enhancement motive has previously correlated with alcohol use and binge drinking 
(Martens, Cox, Beck, & Heppner, 2003; Martens, Rocha, et al., 2008). The results for 
Conformity motive differed between the relationships revealed in a correlation and that of the 
multilevel model. Conformity motive was uncorrelated with alcohol use, had a significant but 
very small (r = .10) correlation with binge drinking, and had a moderate correlation with 
consequences. The multilevel model revealed a significant, but inverse, relationship between 
Conformity motive and alcohol use, no relationship with binge drinking, and a significant 
positive relationship with consequences. In contrast, previous findings have observed that 
alcohol use is significantly correlated with Conformity motive, albeit small in magnitude 
(Martens, Cox, Beck & Heppner, 2003; Martens, Rocha, et al., 2008). Consistent with current 
findings, Conformity motive was significantly correlated with consequences (Martens, Rocha, et 
al., 2008), and predicted negative consequences (Doumas, 2013). Overall, the relationship 
between Conformity motive and alcohol use is mixed, with current findings (inverse 
relationship) contributing to the unclear nature of this relationship.  The relationship between 
Conformity motive and negative alcohol-related consequences has more routinely been 
associated with this motive, a finding confirmed by this study.  
Next, consistencies and inconsistencies between the current study and prior research will 
be highlighted in regards to athlete-specific drinking motives. Consistent with previous research, 
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Positive Reinforcement motive was associated with alcohol use, binge drinking, and 
consequences (Martens et al., 2005; 2011; Martens, Labrie, et al., 2008; Martens & Martin, 
2010). Sport-Related Coping motive significantly correlated with all three alcohol outcomes with 
moderate magnitudes, a finding consistent with some previous studies (Martens, Labrie, et al., 
2008; Martin & Martens, 2010). However, Sport-Related Coping motive was not predictive of 
the dependent variables in the multilevel models, which is inconsistent with prior findings of a 
significant relationship with alcohol use in an SEM (Martens et al., 2011) and with consequences 
in a regression analysis (Martens et al., 2005). Overall, findings regarding the relationship of 
Sport-Related Coping motive to various alcohol outcomes is mixed, and this study further 
supports the inconsistent nature of findings with this motive. In the current study, Team motive 
was not correlated with alcohol use, and had significant but small correlations with binge 
drinking and consequences, whereas one study found Team/group motives correlated with 
alcohol use and consequences (Martens & Martin, 2010). Team motive was not predictive of any 
outcomes in the multilevel model which is consistent with a previous finding that utilized a 
regression analysis (Martens et al., 2005).  
 Aside from differences in sampling characteristics and methodology, the pattern of 
results in this study can be discussed in light of low levels of endorsement of drinking motives as 
well as lower rates of heavy alcohol use. It is not surprising that fewer relationships between 
motives and alcohol outcomes emerged from this study, when a large proportion of athletes 
reported little to no recent alcohol use and therefore were not endorsing motives for alcohol use. 
This type of response pattern truncates the range of responses on the variables of interest and 
may impact the results, obscuring the true relationships between variables among the athletes 
who may be strongly influenced by drinking motives.  
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 This study was the first study to apply model-based clustering to drinking motives in 
athletes. The results revealed five drinking motives clusters: moderate/typical (cluster 1), 
low/moderate Team (cluster 2), moderate (cluster 3), high (cluster 4), and low (cluster 5).  
Moderate/typical motives group consisted of moderate means on the drinking motives with 
higher means on Social and Positive Reinforcement motives which are both commonly endorsed 
drinking motives. Low/moderate Team motives group consisted of lower than average motives 
with exception of Team motive which was higher than the study mean. Moderate motives group 
consisted with motives close to the mean for all motives subscales. High motives group consisted 
of the highest means on all seven motives subscales, whereas the low motives group had the 
lowest means on all 7 drinking motives. Overall, cluster membership was associated with athlete 
alcohol use, binge drinking, and negative alcohol-related consequences.  
Cluster 4, followed by cluster 1, emerged as most predictive of alcohol use, binge 
drinking, and negative consequences. There was no significant difference between these clusters 
on alcohol use. However, significant differences emerged in binge drinking and negative 
consequences. Cluster 4 is clearly the riskiest group as the athletes in this group consume 
comparatively high amounts of alcohol, binge drink more, and experience more alcohol-related 
negative consequences. Considering cluster 4 is comprised of athletes with the highest levels of 
drinking motives across all seven subscales, it is not surprising that these athletes are consuming 
more alcohol and binge drinking more. However, it is concerning that the type of alcohol use 
occurring among this group of athletes is resulting in significantly higher negative consequences 
as a result, compared to all the other drinking motives groups.  
Ultimately, this investigation may raise more questions than it can answer. Additional 
research is compulsory in order to decipher whether the pattern of differences observed in this 
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study (compared to past research) is the result of differences in methodological approaches or a 
pristine interpretation of the relationship among these variables, or some combination. It is 
apparent that alcohol use in athletes is a common occurrence, and this study certainly contributes 
to our understanding of the motives that are likely to lead to increased alcohol use and negative 
consequences. This study raises further questions about the factors that may account for the 
athletes that do not succumb to increased alcohol use, especially if surrounded by teammates that 
may pressure them to conform to a culture of heavy alcohol use. What motives enable some 
athletes to resist pressure from teammates or, altogether, dissuade them from engaging in a 
common pastime among American college students? More recent research aims to illuminate the 
motives for non-use of alcohol (Milroy et al., 2014). Future research would be advantaged by 
concurrently measuring athlete drinking motives as well as athlete alcohol non-use motives.  
Limitations 
 Although the present study holds promise in helping move research on athlete drinking 
motives forward, it certainly has limitations that warrant mention. First, this study was restricted 
to softball athletes only (females) with a primarily European American sample composition. 
Therefore, generalizability to other sports, genders, or ethnicities should be done with caution. 
Although all NCAA softball teams in the United States were contacted for participation in this 
study, the sample was collected by convenience. Future research should replicate this 
investigation with other sports and extend upon findings by utilizing a longitudinal design of 
repeated measures to examine drinking motives across the competitive season and off-season.  
Other considerations with the use of survey data include data that rely on self-report and 
retrospective reporting. Self-reported alcohol use is common and accepted practice in studies 
examining alcohol use among college students. Finally, cause and effect relationships between 
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drinking motives and alcohol use cannot be drawn from cross-sectional data.  
Study Implications 
 Findings from the present investigation support drinking motives as a significant variable 
that influences alcohol outcomes in college softball players, and that athletes can be grouped into 
drinking motive clusters which then predict alcohol outcomes. Assessing general and sport-
related motives in the competitive season provide important information that can be drawn on for 
alcohol prevention efforts. Results demonstrated the importance of alcohol use as a mechanism 
of rewarding oneself for hard work or a good athletic performance during the competitive 
season. Thus, attempts to control alcohol use among college athletes should emphasize 
alternative methods of positive reinforcement or methods to celebrate personal or team victories.  
 This is the first study to examine the relationship between drinking motives and alcohol 
use between teams with multilevel modeling. The between-team variance in alcohol outcomes 
provide unique insights into the variability in patterns of alcohol use between athletic teams. 
Such variability implies contextual effects of the team environment impacting the alcohol use of 
individual players. Consideration of team-level influences on player alcohol use might be a 
worthy topic of inclusion in alcohol prevention programming, which most often addresses 
individual-level factors.   
Of particular importance are the potential implications for athlete performance and safety 
of alcohol use during the competitive season. The findings outlined above have implications for 
prevention and intervention efforts aimed at decreasing drinking and alcohol-related 
consequences for student-athletes. Clearly, athletes who more highly endorse drinking motives 
constitute a group that binge drinks more and experiences more consequences as a result. Online 
prevention programs for alcohol use are commercially available and are cost-effective and easy 
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to disseminate to large groups of students. The provision of personalized feedback based on 
drinking motives could increase student-athlete self-understanding of the role of alcohol use in 
their lives and perhaps lead to corrective action to curb alcohol use. Alternatively, counselors 
working with student-athletes could assess athlete motives as part of routine care to identify 
student-athletes at higher risk for alcohol-related consequences. The higher risk athletes may 
benefit from targeted prevention strategies that provide information about the motivational 
framework of alcohol use and embed alternatives to drinking or other coping mechanisms.   
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